markers Oct4 and SSEA4. An upregulation of it was observed in the outgrowths obtained from these neurosphere like structures on adherent matrix. In the presence of the midbrain cues the DPSCs showed an upregulation of the dopaminergic cell specific transcription factors Nurr1 and En1. Immunofluorescence analysis showed that the induced cells were positive for mature neuronal marker Map2ab and dopaminergic cell type markers like tyrosine hydroxylase (TH), PitX3 and Nurr1. Flow cytometry data depicted that ∼63% of the induced DPSCs were positive for TH. Thus our preliminary data suggests that the neural crest derivative DPSCs have a predisposition towards neuronal lineage. DPSCs were not only capable of forming neurosphere like clusters in non-adherant condition and NSC media but could also respond to midbrain cues and undergo transdifferentiation. Sensory input has been shown to regulate development in a variety of species and in various structures, including the retina, cortex and olfactory bulb (OB). Within the mammalian OB specifically, the development of dendrites in mitral/tufted cells is well known to be odor-evoked activity-dependent. However, little is known about the developmental role of sensory input in the other major OB population of the GABAgenic interneurons, such as granule cells and periglomerular cells. Here, we identified, with DNA microarray and in situ hybridization screenings, an oncofetal glycoprotein gene, 5T4, whose expression in the OB interneurons is dependent on sensory input. 5T4 overexpression in newborn interneurons facilitated their dendritic arborization even under the sensory input-deprived condition. By contrast, 5T4 knockdown or knockout resulted in a significant reduction in the dendritic arborization of OB interneurons. Further, we identified the amino-acid sequence in the 5T4 cytoplasmic domain that is necessary and sufficient for the sensory input-dependent dendritic shaping of specific neuronal subtypes in the OB. Thus, these results demonstrate that 5T4 glycoprotein plays a crucial role in dendritic development of interneurons and formation of functional neural circuitry in the OB.
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Mash1 protein stability is regulated by the E3 ubiquitin ligase Huwe1
Noelia Urban, Charles Hunt, Francois Guillemot Division of Molecular Neurobiology, MRC National Institute for Medical Research, London, UK Neurogenesis is a highly regulated process that results in the formation of appropriate number of neurons in the brain. Our group and others identified the proneural bHLH transcription factors as key regulators of neurogenesis. Recently many works have focused on determining the direct targets and functional outcome of these transcriptions factors, showing a high degree of complexity and context-dependence. Mash1 itself is able to drive a complete neurogenic program, but at the same time promotes the expression of genes involved in proliferation. This differential response can be achieved by a change in expression levels or by a change in binding to co-factors.
To address this issue, we performed high scale immunoprecipitation of Mash1 followed by mass spectrometry to identify Mash1 binding proteins. Surprisingly, we identified Huwe1, an E3 protein ligase, as one of the principal Mash1 binding proteins, raising the possibility that Huwe1 is responsible for Mash1 proteasomal degradation.
Overexpression of Huwe1 in neural progenitors leads to a dramatic decrease in Mash1 levels, while overexpression of a non-ubiquitinating form leads to Mash1 accumulation. Similarly, Huwe1 silencing results in increased Mash1 protein levels without affecting its mRNA levels.
Moreover, we show that Mash1 is rapidly degraded in a proteasome-dependent manner in neural progenitors. Mash1 short life confirms the idea that its activity is rapidly modulated in response to different signalling pathways.
In this regard, we found that pAkt signalling profoundly affects Mash1 protein levels. Interestingly, although Mash1 has no consensus pAkt phosphorylation sequence, Huwe1 does, and we confirmed that pAkt co-immunoprecipitates with Huwe1 in neural progenitor extracts.
In summary, we found that Huwe1 binds to Mash1, and this interaction results in Mash1 degradation. Moreover, we show how Huwe1 activity can be modulated by pAkt, providing a link between cell signalling and the neurogenic transcriptional program driven by Mash1. A islet gene encodes a LIM-homeodomain transcription factor. Vertebrates have two islet genes, islet1 (isl1) and islet2 (isl2), which regulate cell fates in various tissues including pancreas, heart and nervous system. We found the strong punctate expression of isl1 in the dorsal midbrain, from which tecta are derived, of E2 chick embryos. Although the level of expression declines by E4, the punctate expression remains near the dorsal midline. To investigate the role of the isl1 in the early development of tectum, we overexpressed either wild-type Isl1, or a truncated version of Isl1, which contains the LIM domains only and is expected to function as the dominant negative form, in the developing midbrain and anterior hindbrain of chick early embryos. We found that wild-type Isl1 increased the number of axons while the dominant negative form decreased the number of axons in the midbrain-hindbrain region. We are currently examining the phenotype caused by the overexpression of chimeric proteins, which consist of VP16 activation domain or Engrailed2 repression domain and full-length isl1 or C-terminal half of Isl1 including the homeodomain but not the LIM domain to elucidate whether Isl1 functions as a transcription activator or repressor in the early tectum development.
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